Abstract. The static analysis of source code has become a feasible solution to obtain underlying business process models from existing information systems. Due to the fact that not all information can be automatically derived from source code (e.g., consider manual activities), such business process models may not entirely reflect the original behavior of the organization. This paper provides a technique to repair such business process models on the basis of event logs collected during the execution of information systems. The technique detects missing sequence flows regarding the event log and tidily adds these sequence flows to the target business process model. In order to enhance its applicability, this technique is tool-supported. Additionally, this paper provides a case study with a real-life system to demonstrate its feasibility.
Introduction
Business process management enables organizations to become more efficient, more effective and more readily adaptable to changes than traditional, functional management approaches. Business processes describe the organization's operations, as well as the roles and resources involved [1] . Sometimes, however, business processes models do not explicitly exist in an organization. And even if an organization has created models of its business processes, these could be outdated and misaligned with the actual activities. In cases where business activities are supported by information systems, reverse engineering techniques can be used to obtain business process models from these. This is often an attractive practice, since existing information systems may embed business logic in their source code. For this reason, business process archeology has emerged as a set of techniques and tools to mine business processes from source code. Source code contains a lot of business knowledge that has been embedded during the information system maintenance. Thus, business process archeology represents a good start point for business experts, requiring less effort than modeling from scratch. One of these techniques is MARBLE [2], which is based on a model-driven approach, and uses the KDM (Knowledge Discovery Metamodel) standard to represent intermediate models.
While the analysis of source code allows the acquisition of embedded knowledge that is not present anywhere else, their application may entail a semantic loss due to the increase of abstraction level [3] . Business process models obtained in this way can therefore be incomplete, could contain irrelevant information, or may even contain ambiguities that decrease their understandability. The improvement of such a processes model is necessary to address these problems, which helps to have them better reflect reality [4] . To enrich the semantics of business process models it is necessary to consider alternative sources from which to extract knowledge. Event logs form one such candidate. In an opposite way to business process archeology, process mining techniques aim at obtaining useful information from event logs by means of process discovery, conformance checking and model enhancement [5, 6] . These event logs are recorded by information system such as enterprise resource planning (ERP) or customer relationship management (CRM) systems, among others, i.e., processaware information systems (PAISs) [7] . Organizations may also operate traditional (non-process-aware) information systems supporting their business processes, which do not record any event during execution.
This paper presents a technique to repair business processes models as obtained by a static analysis of source code by capturing additional information from event logs. To develop the technique two assumptions based on our previous work were taken into account: (1) business process models, capturing a static viewpoint, are obtained by means of MARBLE, an adaptive framework to recover the underlying business process models from legacy information system; and (2) event logs, representing a dynamic viewpoint, are obtained by means of the technique proposed by in which event logs are generated from non process-aware systems, which enables a process mining approach. Business process models obtained with these two different techniques display similarities as well as differences. Hence, our proposed approach finds similar tasks in both models in order to detect missing sequence flows by comparing both artifacts, i.e. those sequences flows that can be inferred from the event log but which are not in the initial business process model. The detected, missing sequence flows are incorporated into the target business process model, making it more complete and accurate regarding to the event log. The actual improvement obtained after this repair step is evaluated in the paper through a case study using a real-life information system. The case study's results show that the repaired business models are indeed more accurate and more complete than the initial model as retrieved by reverse engineering.
The remainder of this paper is organized as follows: Section 2 presents related work. Section 3 introduces the proposed approach to repair business processes models using event logs. Section 4 shows some preliminary results provided by the proposed approach using real-life systems. Finally, Section 5 presents the conclusions and directions for future work.
